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We, the undersigned, endorse the scientific chain of evidence linking lead ammunition to lead exposure in 
the endangered California condor as sufficiently strong to support a ban of lead ammunition in condor 
country.  This conclusion flows from a robust chain of evidence, namely: (1) California condors are 
obligate scavengers on mammal carcasses, including deer and other big game; (2) large numbers of deer 
are killed with lead ammunition in condor country; (3) free-flying condors frequently have elevated levels 
of lead in their blood, and these levels peak during the fall deer hunting season; and, (4) isotopic analysis 
of lead in the blood of pre-release and free-flying condors in California strongly supports the link 
between lead ammunition and lead exposure.  Lead exposure is the major, preventable obstacle to the 
success of condor reintroduction: all wild condors must be captured for lead testing, held for emergency 
treatment when suffering acute toxicity, and, for fear of lead exposure, offered lead-free food at artificial 
feeding stations. Untreated, lead exposure affects all major organs, interferes with digestion, hinders 
normal behaviors, and can cause death.  Due to the preponderance of evidence, we believe that any 
reduction in lead ammunition in condor country will significantly increase the success of reintroduction 
efforts of California condors. 
 
 

1. California condors are obligate scavengers on mammal carcasses, including deer and other 
big game.  This foraging trait is clearly established in the scientific and popular literature (e.g., 
Snyder and Schmitt 2002).1 

 
2. Large numbers of deer are killed with lead ammunition in condor country.  The Department 

of Fish and Game study by Fry (2003)2 indicates that 106,000 game animals are taken annually in 
condor range in California with an estimated 30,000 carcasses or gut piles left in field.  Hunt et al. 
(2006)3 showed that hunted deer had lead ammunition fragments broadly distributed along the 
wounds that increase the potential for accidental ingestion by condors and humans. Ninety 
percent of offal piles (i.e., gut piles after field dressing deer) showed lead fragments.  Of these 
piles, 75% contained more than 10 fragments, and 50% of the piles contained more than 100 lead 
ammunition fragments. 

 
3. Free-flying condors frequently have elevated levels of lead in their blood, and these levels 

peak during the fall deer hunting season.  Lead exposure has been recognized as a major threat 
to condors for several decades, and ingestion of ammunition has long been considered the 
primary source of this exposure.  Free-flying condors have detectable blood lead levels that often 
require emergency veterinary intervention (Fry 20032). The vast majority of condors tested in the 
last ten years have blood lead levels that exceed the Centers for Disease Control (CDC) threshold 
for immediate clinical intervention in children of 10 µg/dL, and many condors have been 
observed with blood lead levels exceeding 100 µg/dL.   

                                                
1 Snyder, N. F. R., and N. J. Schmitt.  2002.  California Condor (Gymnogyps californianus). In The Birds of North America, No. 610 (A. Poole  

and F. Gill, eds.). The Birds of North America, Inc., Philadelphia, PA. 
2 Fry, D. Michael.  2003.  Assessment of Lead Contamination Sources Exposing California Condors.  California Department of Fish and Game  

Species Conservation and Recovery Report.  2003-02: 1-60. 
3 Hunt, W.G., W. Burnham, C. Parish, K. Burnham, B. Mutch, and J.L. Oaks.  2006.  Bullet Fragments in Deer Remains: Implications for Lead  

Exposure in Avian Scavengers. Wildlife Society Bulletin 34(1): 167-170. 
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Sorenson and Burnett (2007)4 documented a sharp increase in blood lead levels in condors during 
the fall hunting season.  Lead ammunition is the only documented source that could cause acute 
lead exposure at the very high levels seen in wild condors.  Since lead is not biologically 
accumulated, acute levels of blood lead, as seen in the vast majority of condors in the graph 
below, are most reasonably derived from repeated ingestion of tiny lead fragments; condors must 
consume lead directly from highly concentrated sources such as lead ammunition. 

 

 
 

4. Isotopic analysis of lead in the blood of pre-release and free-flying condors in California 
strongly supports the link between lead ammunition and lead exposure.  Lead isotope ratios 
have been used for over 25 years to trace source(s) of environmental lead exposure. The use of 
lead isotope ratios for evaluating lead exposure is based on the natural existence of lead in four 
stable isotopes.  The natural relative abundances of these isotopes often varies across different 
lead-containing industrial products (e.g., leaded paint or ammunition) because lead used in 
making those products comes from different sources of lead.  Lead isotopic ratios in lead-exposed 
animals are like fingerprints that can be traced back to a particular source of lead exposure.  
Indeed, lead isotopes offer the most accurate way to trace the sources of elevated lead exposures, 
and they have been used to trace the sources and pathways of lead exposure in humans, as well as 
in wildlife such as California condors.   

 
Church et al. (2006)5 evaluated the sources of elevated lead exposure in California condors based 
on: (i) knowledge of the plausible sources of lead exposure to the condor, including lead 
concentrations; (ii) the quantified isotopic ratios of those plausible lead sources within that 
environment; and, (iii) information about behavioral habits, as well as an evaluation of viable 
pathways of exposure to the organism.  This study clearly shows that pre-release condors have an 
isotopic signature that is significantly different from lead in free-flying condors in central 
California, whereas the blood lead isotopic signature of the majority of free-flying condors 

                                                
4 Sorenson, K. J. and L. J. Burnett.  2007.  Lead Concentrations in the Blood of Big Sur California Condors. In: California Condors in the 21st  

century (Mee A, Hall LS, Grantham J).  Special publication of the American Ornithologists’ Union and Nuttall Ornithological Club.   
5 Church, M. et al.  2006.  Ammunition is the Principal Source of Lead Accumulated by California Condors Re-Introduced to the Wild.   

Environ. Sci. Technol. 40: 6143-6150. 
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approached or matched the isotopic signature of lead ammunition collected from the condors’ 
central California range.  Lead ammunition is, therefore, the principal, and only plausible, 
documented source of lead exposure in condors.  The Church et al. (2006) study underwent 
rigorous scientific peer review in the publication process for Environmental Science and 
Technology. This publication is an American Chemical Society journal and one of the top-ranked 
scientific journals in the areas of environmental chemistry and environmental toxicology. 
 

Taken as a whole, the chain of evidence from all sources, including peer-reviewed journals, supports the 
conclusion that California condors are suffering lead exposure primarily due to the ingestion of lead 
ammunition from game.  Lead exposure is the major, preventable obstacle to the success of the condor 
reintroduction.  Due to the preponderance of evidence, we believe that any reduction in lead ammunition 
in condor country will significantly improve the success of reintroduction efforts of California condors. 

 
 
Signed, 
 
ACADEMIC SCIENTISTS 
 
Steven R. Beissinger, Ph.D. 
A. Starker Leopold Chair in Wildlife Biology & 
Professor of Conservation Biology  
University of California, Berkeley  
Dept. of Environmental Science, Policy & 
Management  
137 Mulford Hall #3114  
Berkeley, CA 94720-3114 
 
Donald Smith, Ph.D. 
Professor and Chair of Environmental 
Toxicology 
Physical Sciences Bldg., Rm. 442 
University of California, Santa Cruz 
Santa Cruz, CA  95064 
(831) 459-5041 
smith@etox.ucsc.edu 
 
Tom J. Cade, Ph.D. 
Professor Emeritus of Ornithology 
Cornell University 
Ithaca, NY 14853 
tcade@peregrinefund.org 
 
Björn Helander Ph.D., Senior Scientist 
Swedish Museum of Natural History 
Department of Contaminant Research 
SE-104 05 Stockholm, Sweden 
Tel.+46 (0)8 5195 4109 
Fax.+46 (0)8 5195 5195 
bjorn.helander@nrm.se 
 
 

 
 
John O’Halloran, Ph.D. 
Professor 
National University of Ireland, Cork 
Enterprise Centre, UCC, Cork Ireland 
j.ohalloran@ucc.ie 
 
David W. Winkler, Ph.D. 
Professor and Faculty Curator of Birds 
Dept. of Ecology and Evolutionary Biology 
Cornell University 
Corson Hall, Ithaca, NY 14853 
dww4@cornell.edu 
 
Daniel W. Anderson, Ph.D. 
Professor 
Dept. of Wildlife, Fish, and Conservation 
Biology 
University of California, Davis 
Davis, CA 95616 
 
Cristina Sandoval, Ph.D. 
Director of Coal Oil Point Reserve 
University of California, Santa Barbara 
701 Storke Rd C, Goleta, CA 93117 
sandoval@lifesci.ucsb.edu 
 
Peter B. McIntyre, Ph.D. 
Smith Fellow, Society for Conservation Biology 
University of Michigan 
School for Natural Resources and Environment 
440 Church Street  
Ann Arbor, Michigan 48109-1041  
peter.mcintyre@wright.edu 
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Jeri M. Langham, Ph.D. 
Professor of Biological Sciences 
California State University, Sacramento 
6000 J Street, Sacramento, CA  95819-6077 
langhamjm@csus.edu 
 
Peter Houde, Ph.D.  
Associate Professor of Biology  
New Mexico State University  
Box 30001 MSC 3AF 
Las Cruces NM 88003 USA 
phoude@nmsu.edu 
 
Jeffrey M. DaCosta, M.Sc. 
Dept. of Ecology and Evolutionary Biology 
Boston University 
5 Cummington Street 
Boston, MA 02215 
 
Hope Woodward, Ph.D. candidate 
Department of Biology 
New Mexico State University  
Las Cruces, NM 88003  
Phone: 505-233-3056  
 
Daniel Levitis  
Graduate Student Researcher 
Museum of Vertebrate Zoology, UC Berkeley 
3101 Valley Life Sciences Building 
Berkeley, CA, 94720-3160 
 
Phil Coleman, M.Sc. 
Biology Professor, Retired 
Sacramento City College  
5708 Sutter Ave 
Carmichael CA 95608 
phil@b4cnile.com       
  
 

Sid England, Ph.D. 
University of California, Davis 
Davis, CA 95616 
asengland@ucdavis.edu 
 
Torgeir Nygård, Ph.D. 
Senior Researcher 
Norwegian Institute for Nature Research 
Tungasletta 2 
NO 7485 Trondheim, Norway 
 
D. J. Halley, Ph.D. 
Norwegian Institute for Nature Research 
Tungasletta 2 
N-7485 Trondheim, Norway 
duncan.halley@nina.no 
 
Martin R. Brittan, Ph.D. 
Professor of Biological Sciences, Emeritus 
California State University, Sacramento 
6000 J. Street, Sacramento, California 
(916) 989-3060 
brittanm@saclink.csus.edu 
 
Winston C. Lancaster, Ph.D. 
Associate Professor 
Department of Biological Sciences 
California State University, Sacramento 
Sacramento, California 95819 
winston@saclink.csus.edu 
 
Gary D. Schnell, Ph.D. 
Curator of Birds & Professor of Zoology 
Sam Noble Oklahoma Museum of Natural 
History 
University of Oklahoma  
Norman, Oklahoma 73072 
Phone: 405-325-5050 
gschnell@ou.edu 

  

CONDOR BIOLOGISTS & ACTIVISTS 
 

 

Noel Snyder, Ph.D. retired 
USFWS employee in charge of condor studies   
P.O. Box 16426, Portal, AZ 85632 
Phone: 520-558-2413 
nfrs16426@vtc.net 
 

Allan Mee, Ph.D. 
White-tailed Eagle Reintroduction Project 
Manager 
Knockmanagh, Killarney 
Co. Kerry, Ireland  
allan.mee@ireland.com 
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Kelly Sorenson, Executive Director 
Ventana Wildlife Society 
19045 Portola Drive, Ste. F-1 
Salinas, CA 93908 
 
Janet A. Hamber 
Condor Biologist 1976 – 2007 
4236 Encore Dr.  
Santa Barbara. CA  93110 
 
Molly Church, M.Sc. 
Veterinary Student  
University of Pennsylvania 
School of Veterinary Medicine 
3800 Spruce Street 
Philadelphia, PA 19104 
 
John Moir 
Author of RETURN OF THE CONDOR: The 
Race To Save Our Largest Bird From Extinction 
307 Marnell Avenue 
Santa Cruz, CA 95062 
(831) 426-1902 
John@Jmoir.com 
 
Nick Todd 
244 Calle Serrento 
Goleta, CA 93117  
805 801 4878 
 
 

Estelle Sandhaus, M.Sc. 
Graduate Research Associate 
Center for Conservation and Behavior, Georgia 
Institute of Technology 
Conservation and Research Coordinator, Santa 
Barbara Zoo 
500 Ninos Drive, Santa Barbara, CA 93103 
805-962-5339 x31 
esandhaus@sbzoo.org 
 
Karin Forney, Ph.D. 
Condor Biologist 1987-1989 
PO Box 254 
Moss Landing, CA 95039 
karin.forney@sbcglobal.net 
 
Merita O'Connell, Ph.D. Researcher 
Department of Zoology, Ecology & Plant 
Science 
University College Cork 
Distillery Fields, North Mall 
CORK, Ireland 
Tel: + 353 (21) 4904650 
Fax: + 353 (21) 4904664 
m.oconnell@ucc.ie 
 
Linda Kincaid, M.P.H., C.I.H. 
3627 Morrie Dr. 
San Jose, CA 95127 
 

NGO SCIENTISTS & VETERINARIANS 
 

 

Gary M. Langham, Ph.D. 
Director of Bird Conservation 
Audubon California 
4225 Hollis Street  
Emeryville, CA 94608 
510-601-1866 (office) 
glangham@audubon.org 
 
Gregory S. Butcher, Ph.D.  
Director of Bird Conservation  
National Audubon Society  
1150 Connecticut Avenue NW, Suite 600  
Washington DC 20036  
gbutcher@audubon.org 
 
 
 
 

Jason Keyes 
Herp Manager 
The Palm Beach Zoo at Dreher Park 
1301 Summit Blvd. 
West Palm Beach, FL 33405 
561.267.0887, ext. 253 
jason_keyes@hotmail.com 
 
Sarah M. Bexell, Ph.D. 
Director of Conservation Education 
Chengdu Research Base of Giant Panda 
Breeding 
26th Panda Road, Fu Tou Shan,  
Chengdu, Sichuan, China 610081 
(86) (28) 83500156 
sarah.bexell@panda.org.cn 
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Linnea S. Hall, Ph.D., Wildlife Ecology 
Executive Director 
Western Foundation of Vertebrate Zoology 
439 Calle San Pablo, Camarillo, CA 93012 
805/388-9944 
linnea@wfvz.org 
 
Justin Schuetz, Ph.D. 
Senior Scientist 
Southern Sierra Research Station 
7872 Fay Ranch Road 
P.O. Box 1316 
Weldon, California 93283  
phone: 760.378.3345 
 
Rodd Kelsey, M.Sc., Ph.D. candidate 
Ecologist/Ornithologist 
Landowner Stewardship Program 
Audubon California 
5265 Putah Creek Road 
Winters, CA 95694 
(530) 795-0660 
 
Carlie Henneman 
Research Associate 
Southern Sierra Research Station 
PO Box 1316 7872 Fay Ranch Road 
Weldon, CA 93283 
760.378.3345 
henn0292@umn.edu 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sheila Vince, Ph.D., Vet.M.B. 
Consultant Clinical Data  
3 McKinley Drive 
Acton, MA 01720 
978-266 9201 
Sheila.vince@verizon.net 
 
Ann Breznock, D.V.M. 
Attending Veterinarian 
Biosurge, Inc. 
27956 State Hwy 128 
Winters, CA, 95694 
Biosurg@sbcglobal.net 
 
Jean Brennan, Ph.D. 
Senior Scientist 
Defenders of Wildlife 
1130 17th Street, N.W. 
Washington, D.C. 20036 
Tel: (202) 682-9400 
 
Michael A. Boss, Ph.D., MBA 
Chief Business Officer 
Xanthus Pharmaceuticals, Inc. 
300 Technology Square 
Cambridge, MA 02139 
T: 617-252-6177 
F: 617-252-6104 
mike.boss@xanthus.com  
 


